P
ASSIVE SMOKING IS A SIGNIFIcant but avoidable cause of premature death and disease worldwide.
1,2 While many municipalities and countries are controlling exposures of the population to secondhand smoke, the tobacco industry has vigorously attempted to counter the growing call for smoke-free indoor environments. [3] [4] [5] To address these industry tactics and to provide an impetus for reducing exposure to secondhand smoke, data on nicotine concentrations in public places could help by documenting the extent and locations of exposure and identifying the most critical targets for control. Vapor-phase nicotine is a specific tracer for surveillance and quantitation of exposure to secondhand smoke, and the measurement methods are particularly useful because they are relatively simple, accurate, and inexpensive. 6 While concentrations do not directly translate to health risk, the finding of nicotine indicates the presence of a carcinogenic and toxic mixture. 2, 7 As part of the Smoke-Free Americas Initiative, launched by the Pan American Health Organization (PAHO) in 2001, we are assessing concentrations of secondhand smoke in public places in Latin America, using nicotine as an indicator. The project started in Argentina, Brazil, Chile, Costa Rica, Paraguay, Peru, and Uruguay in 2002, and in 2003 was extended to 7 additional countries. We present the results for the 7 initial countries.
METHODS

Design and Population
This survey involved a multicountry assessment of nicotine concentration in public places, using a common proto-
Context
The success of measures to restrict smoking in indoor environments and the intensity of enforcement vary among countries around the world. In 2001, the Pan American Health Organization (PAHO) launched the Smoke-Free Americas Initiative to build capacity to achieve smoke-free environments in Latin America and the Caribbean.
Objective To assess secondhand smoke concentrations in public places in the capital cities of Argentina, Brazil, Chile, Costa Rica, Paraguay, Peru, and Uruguay in conjunction with the Smoke-Free Americas Initiative.
Design and Setting
Multicountry assessment of vapor-phase nicotine concentrations using a common protocol in all 7 Latin American countries. A total of 633 sampling devices were placed for 7 to 14 days in 1 hospital, 2 secondary schools, 1 city government building, 1 airport (2 in Argentina), and restaurants and bars in each country. 
Main Outcome Measure
Nicotine Monitoring
Time-weighted average concentration of secondhand smoke was estimated by passive sampling of vapor-phase nicotine using a filter badge treated with sodium bisulfate. 11 The sampling devices were left in each location over either a 1-week period (for restaurants and bars) or a 2-week period (for other locations). These durations were based on anticipated concentrations.
The collected nicotine was extracted from the filter and analyzed by gas chromatography with nitrogenselective detection. The concentration of airborne nicotine was calculated by dividing the amount of nicotine collected by the filter (µg) by the effective volume of air sampled (m 3 ). For quality control purposes, 10% of the sampling devices had accompanying duplicates and blanks. The intraclass correlation coefficient between duplicates was 0.85. Blanks were used to determine blank-corrected nicotine concentrations and to calculate the method limit of detection. The limit of detection ranged between 0.001 µg/m 3 in Argentina to 0.007 µg/m 3 in Brazil. Fortyone samples had concentrations of nicotine below the detection limit (21 in schools, 12 in government buildings, and 8 in hospitals). For these samples, a value of one half of the detection limit was assigned.
Statistical Analysis
Medians and interquartile ranges (IQRs) were used to describe the data, and box plots in logarithmic scale were used to graphically present the distribution of nicotine concentrations by country for each type of institution. Analyses were performed using Stata version 7.0 (Stata Corp, College Station, Tex).
RESULTS
Airborne nicotine was detected in most (94%) locations surveyed. Nicotine was detected in 155 of the 163 hospital samples (95%). Nicotine concentrations ranged widely within each hospital and across hospitals (FIGURE) 3 ), and lower in the other countries. In the physicians' and nurses' stations (n=67) across all countries, the median nicotine concentration was 0.27 (IQR, 0.02-1.94) µg/m 3 . The median concentration was low in secondary schools compared with other places, although nicotine was detected in 73 of 94 samples (78%), some with a substantial amount of nicotine. Among city government buildings the nicotine concentrations were highest in Argentina and Uruguay.
High concentrations of nicotine were found in the international airport in Argentina, and in airports in Chile, Uruguay, and Peru (Figure) . Other airports, including the mostly domestic airport in Argentina, had substantially lower concentrations. The highest concentration found in 1 airport sample in Costa Rica (12.5 µg/m 3 ) corresponded to the smokers' cafeteria, whereas the rest of the airport was mostly smoke-free (median, 0.01 [IQR, 0.01-0.03] µg/m 3 ). Nicotine concentrations in restaurants and bars were relatively high in all countries (Figure) . Overall, the median concentration in restaurants was 1 
COMMENT
Using a common protocol in the capital cities of 7 Latin American countries, we measured concentrations of airborne nicotine in key target locations for programs to control secondhand smoke. Nicotine was detected in most places that were surveyed, and nonsmoking areas did not always effectively protect nonsmokers from exposure to secondhand smoke. Moreover, high concentrations of nicotine were found in a number of key, sentinel buildings. In general, and particularly for hospitals and schools, the concentration of nicotine tended to be higher in countries with higher prevalences of smoking 10 and with higher percentages of students reporting exposure to secondhand smoke in public places. 8, 9 Our findings are limited by selecting sampling locations on a convenience basis and by the numbers of samplers placed. These design features were determined by feasibility and by resources available. However, our purpose was not to estimate national exposures by selecting a representative sample; rather, we intended to develop policy-relevant monitoring data that would document whether nicotine was present in key locations and to assess whether control measures appeared to be effective. Although comparability of results across countries cannot be completely assured, a standardized protocol was in place and lead investigators in each country had common training. The locations were characterized to a limited extent, but we could not fully assess some aspects of the buildings, nor could we explore building characteristics as determinants of concentration. Finally, for feasibility, we made measurements on a continuous basis and not during time of occupancy only. Consequently, the concentrations reported herein tend to be underestimates of those occurring during the time of occupancy.
Studies of nicotine concentrations in public places have been carried out primarily in developed countries. 12 Data on nicotine concentrations in Latin America have not been reported. Overall in public workplaces in our study, excluding restaurants and bars, we found lower concentrations than those reported in the 1990s by Hammond et al 13, 14 for measurements taken in open offices at a time when passive smoking was more ubiquitous in the United States. In hospitals, government buildings, and airports of some Latin American countries, where smoking is usually restricted, concentrations were similar to those found by Hammond et 3 ). 13 The differences in nicotine levels in Latin America as compared with those reported in the earlier studies in the United States likely reflect a lighter pattern of smoking in Latin America, as well as generally low prevalences of smoking among women in most countries in this study. 10 In the United States today, there are fewer workplaces with unrestricted smoking 12 ; however, this is not the case in Latin America, as shown by the high frequency of nicotine detection. Instituting smoke-free environments in government buildings may be useful as a model and an impetus to expanding smoke-free policies to other workplaces. 2 Hospitals and schools are critical places to be smoke-free, given the importance of professionals in health care and education serving as role models. 15 Instituting a policy to ban smoking in medical centers can control exposure to secondhand smoke. 16 Nicotine was detected in most hospitals in our study, and samples with high concentrations were found in Argentina, Uruguay, Chile, and Costa Rica. Similar or higher concentrations have been found in hospitals in other countries (eg, Spain 17 and the United States 16 before the introduction of smoke-free policies). We detected nicotine in the hospitals even though smoking was restricted or banned by national or local regulations in all countries, indicating a lack of enforcement and unfortunate noncompliance by health care professionals. Maintaining hospitals as smokefree environments should be required as a component of any accreditation process for health care facilities. Nicotine was also detected in many schools in our study, although smoking in schools was banned in most countries. Given the importance of protecting children from the effects of passive smoking 18 and of preventing the initiation of tobacco consumption, smoking should be eliminated in educational settings.
Nicotine concentrations found in restaurants were lower than concentrations reported in restaurants in Europe . 19 These differences may reflect generally lower prevalences of smoking in Latin America, but differences in climate, architecture, and use of mechanical systems may also contribute to the lower levels detected. High concentrations of nicotine in many nonsmoking areas in our study corroborate previous evidence indicating that nonsmoking areas are ineffective in controlling exposure to secondhand smoke. 20, 21 Moreover, continuous exposure in restaurants and bars to the concentrations found in this study poses a health risk for workers and strengthens the need to promote smoke-free initiatives in all occupational settings. 22 These data for Latin America have immediate relevance for public health and medical professionals and for the governmental entities responsible for protecting the public from unwanted exposure to secondhand smoke. Compliance with smoking bans in medical facilities is incomplete, and data from SECONDHAND SMOKE IN PUBLIC PLACES IN LATIN AMERICA this study support a call to action for authorities who regulate and manage hospitals and for organizations of health care professionals to improve smokefree regulations and ensure enforcement. Recently, the government of Uruguay cited our study in a decree that aims at creating smoke-free health care facilities. 23 Our data also indicate incomplete compliance with bans in government buildings and airports. The study offers some indication that effectively enforcing smoke-free policies can play a role in decreasing indoor levels of secondhand smoke. For instance, the mostly domestic airport in Argentina and the Costa Rica airport had smoke-free initiatives in place prior to the study and showed very low levels of airborne nicotine. Finally, in Latin America as elsewhere, nonsmoking sections in restaurants and bars provide little protection against inhaling secondhand smoke, consistent with the main conclusion of the 1986 report of the US surgeon general. 2 If protection is to be complete, banning smoking is a requisite.
